Identifying the subsurface profile for riverbank/bed filtration (RBF) using conventional methods such as to the alluvial aquifer type and has a relatively high permeability, thus suitable for RBF. This method is believed to be able to give great assistance for selecting the suitable area for RBF in the future.
INTRODUCTION
Riverbank/bed filtration (RBF) refers to the process of surface water seeping from the bank or bed to the groundwater production wells (Eckert & Irmscher ) . It offers a low cost and efficient natural alternative technology of water treatment for drinking-water applications. The technology can be applied directly to existing water reservoirs, streams, lakes and rivers (Ray et al. ) . Most RBF systems are constructed in alluvial aquifers located along riverbanks (Bourg & Bertin ) .
This aquifer can consist of a variety of deposits ranging from sand, to sand and gravel, to cobbles and boulders. Ideal conditions typically include coarse-grained, permeable water-bearing deposits that are hydraulically connected with riverbed materials (Ray et al. ) . Thus, the collector well should be located adjacent to a surface water body, and over time it should be able to withdraw enough water from the flow system and induce water from the river/lake (Ray ).
The soil properties are important factors in selecting the best location for a water abstraction well. Alluvial aquifers are among the keys for water abstraction success, which have the capability of water storage (Hyoung & Jung ) . Nevertheless, there are some difficulties in acquiring a large area of soil profile. Normally, the site investigation is carried out by using drilled boreholes to gather and collect information and profile depth below the surface, but this is costly and highly labor intensive ( Jiarong & Lingjie ) .
Furthermore, such a method merely obtains 1-D soil properties, which often need more than one location of boreholes through heuristic methods. Hence, a geophysical technique can be used to facilitate the task in order to minimize the risk, especially for subsurface profiles. 
Relationship between hydrogeological and resistivity
Electrical resistivity methods measure the resistivity of the ground materials to infer the kind of material beneath the surface. The differences in resistivity of the ground materials are used to identify and infer the different lithology and the hydrogeological condition. Table 1 provides the resistivity values of common rock, soil materials and types of water Fresh groundwater and wet soils have even lower resistivity values. Sandy soil normally has a higher resistivity value than clayey soil. However, the overlapping resistivity values of different classes of rocks and soils need to be taken into account during interpretation. These are due to the resistivity of a particular rock or soil relying on factors such as porosity, the degree of water saturation and the concentration of dissolved salts (Loke ).
SITE AREA
The site area is situated in Kota Lama Kiri, Kuala Kangsar, in the state of Perak, Malaysia near to Perak river as depicted in Figure 2 
DATA AND METHODOLOGY Data acquisition
Ground resistivity measurements were performed in the Kota Lama Kiri site area with a multi-electrode resistivity meter system (ABEM Terrameter SAS 4000 instruments) to investigate the hydrogeological conditions. Figure 3 shows the four ground resistivity survey lines of 200 m length each. Each 200 m length survey line is pegged with 41 stainless steel electrodes at 5 m spacing. The connecting cable (jumper) was used to connect the electrode with the dual-purpose cable take-out. To obtain high-quality electrical resistivity measurements, the resistance between the soil and electrode was measured to check if the contacts were reliable and steady. The current was set between 2 and 50 mA. A computer-controlled system was used to automatically select the active electrodes for each measurement.
Then, the Wenner-Schlumberger array protocol was applied.
Data processing and interpretation
The resistivity data processing and interpretation software package 'RES2DINV' were used for data processing and interpretation procedure, which is able to produce an inverse model that approximates the actual subsurface structure to DAT format file extension. The least-squares inversion process was then applied to reduce measured resistivity to the apparent resistivity value. The inversion routine utilized by the software was based on the standard constrained technique that attempts to minimize the square of the difference between the observed and calculated apparent resistivity values. In the meantime, root mean square (RMS) error was calculated for accuracy measurement. Next, the resistivity results were interpreted based on the resistivity table scheme by Keller & Frischknecht () as shown in Table 1 , along with geological logging of borehole data at the study site area (Table 2) . Finally, the approximate pseudo-section image of the subsurface resistivity distribution with different soil type was produced (see Figure 3) . Weathered rock > 10 Figure 4 | Interpreted 2-D ground resistivity for L1, L2, L3 and L4 using Wenner-Schlumberger.
RESULTS AND DISCUSSION
The 2-D profile of L1 to L4 produced with reference to the resistivity table scheme (Table 1) and borehole data logging (Table 2) The low resistivity values ranging from 0 to 300 Ωm were indicative of a weathered rock layer and observed beneath average depth of 11 to 40 m. The low resistivity at the bottom layer (<300 Ωm) was due to the surface water seepage (high permeability) where the water fills the pores in the bottom layer and moves into deeper layers as a result of the effect of gravity. These are suspected to be a high potential of aquifer and suitable for groundwater exploitation. To confirm the statement, borehole data more than 10 m depth are needed.
In addition, according to hydrogeological maps, the site area indicated high potential aquifer for groundwater. The RMS error produced for L1 to L4 is 11.4%, 9.9%, 9.3% and 9.9%, respectively. Therefore, the upper layer consists of sand and gravel type of material, suitable for RBF, as an existing abstraction well (10 m depth) is already constructed at the site area.
CONCLUSION
This study has successfully identified the soil characteristics for potential RBF using 2-D ground resistivity in the Kota Lama 
